The scientific sessions included two symposia. be an inappropriate sympathetic activity, as judged from
The Moderator for 'The Prevention of Heart shorter systolic time intervals (PEP and ICT) and higher Disease' was G. Biorck and the speakers were June systolic blood pressure and heart rate compared to Lloyd, T. Lundman, M. Oliver, and L. Wilhelmsen. normal controls. A reduction in sympathetic activity The Moderator for 'Physiological and Clinical occurs during the first week of infarction. Beta-blockage Exercise Testing' was E. Sowton and the speakers therefore seems reasonable early in infarction to reduce were G. Blonquist, R. Edwards, B. Jonsson, and myocardial ischaemia. Therefore, a single intravenous P. Sleight. injection of practolol (ev. 18-2 mg) was given to 10
The following communications were given.
patients on the first day of AMI. This reduced systolic blood pressure and heart rate and prolonged the systolic Abstracts time intervals to normal control values. No changes were seen in the left ventricular ejection time corrected for Pre-hospital coronary care provided by heart rates (LVETI) or in the raised a/H-ratio. All ambulancemen patients given practolol got an immediate relief of the R. Briggs, P. Brown, D. Southall, R. Grainger, and chest pain. A double-blind study of30 patients confirmed D. Chamberlain these effects of practolol in AMI. In two double-blind The Royal Sussex County Hospital, Brighton, studies including 40 patients with acute myocardial Sussex BN2 5BE infarction similar effects were obtained on heart work and chest pain by the cardioselective beta-adrenergic
The experimental use in Brighton of coronary am-blockers H 87/07 (similar to practolol) and H 93/26 bulances manned only by ambulance personnel has been (cardioselective with no intrinsic activity). The betacontinued and developed during 1974. The special blockade also reduced ST segments in these patients with equipment is portable and compact, and can be carried acute myocardial infarction. on any vehicle. The ambulancemen monitor the heart The injection of cardioselective beta-adrenergic rhythm of patients carried in the ambulance, use a de-blockers was found to reduce heart work, ischaemic chest fibrillator if indicated, and also administer intravenous pain, and ST elevation in patients with AMI with no lignocaine or atropine in carefully defined circumstances. major side-effects. Prolonged beta-blockade during the Electrocardiograms are also recorded on magnetic tape first days of AMI might decrease the severity of myo-cardial ischaemia and limit the area of infarction as and the other with 7 per cent mortality. These patients, found in animal experiments.
however, were too few to permit prediction. Sixty-five patients admitted to the coronary care unit Recent attempts to reduce the extent of necrosis after with suspicion of acute myocardial infarction (AMI) remyocardial infarction have led to an interest in non-ceived 10 mCi 99 mTc pyrophosphate and were examined invasive methods of its assessment. The measurement of in the left anterior oblique position with a mobile ST elevation from multiple praecordial sites has been gamma camera (Portacamera, General Electrics), 12 used by many current methods of recording and analyses to 120 hours after onset of symptoms. Two scintiscans are cumbersome and not reproducible.
were obtained initially at injection and then every 15 A system has been developed for the continuous re-minutes during an hour, the scintigrams were evaluated cording on magnetic tape of the mean ST elevation from with regard to uptake in the myocardial area. The a maximum of 35 praecordial leads: on replay, a purpose-localization was decided after contrast enhancement. built computer provides further analysis and a running
In 5 of 6 patients with angina pectoris, uptake was print-out of the sum of ST (EST). A simultaneous found. In 51 patients with a myocardial infarction uptake print-out of the heart rate has shown the relation was found in 48. In 39 of these there was a good correlabetween EST to rate change. This system has been tion between electrocardiographic and scintigraphic compared to, and controlled by, a more orthodox localization. Eight patients were discharged with other measurement of a 35-lead ST praecordial map. The diagnoses and only one showed uptake. system has the advantage of preventing errors caused by In all patients with coronary heart disease a time repeated application of electrodes; of eliminating the course was observed with high initial uptake, which subjective element in measurement; and providing diminished on the 15-and 30-minute scintigrams, and relative convenience for the patients.
another uptake starting to increase on the 45-and 60-The natural history of ST segment variation has been minute scintigrams. studied over a 2-hour period in a group of patients Five patients were also investigated with 201 Tl. A admitted within 6 hours of symptoms of a heart attack. good correlation between the area of increased uptake These results were described. In addition, the effect Of with 99 mTc pyrophosphate and the region of decreased antilipolytic treatment on the continuous recording of uptake with 201 TI existed.
EST has been studied in patients within 6 hours of the onset of symptoms. The results from these studies indicate the value of this system in assessing any attempt Formation of coronary arterial thrombi in to reduce the degree of acute myocardial ischaemia. The presence of radioactivity in coronary arterial thrombi was studied at necropsy in 12 patients with Serial serum estimations of total creatine kinase (CK) acute myocardial infarction who had been given radiowere obtained in 104 patients with acute myocardial labelled fibrinogen for the detection of deep venous infarction (AMI). Seventy of these had a history without thrombi. Seven patients received 125I-and 5 patients a previous AMI. Relating the CK maximum to age, in ""I-labelled fibrinogen. The radioactivity in the coronary this group, divided the patients into two subgroups, one thrombi was detected with autoradiography. With a with 49 per cent and the other with 3 per cent mortality short interval, below 10 hours, between onset of sympduring the hospital stay plus the next 90 days. This high toms and injection of fibrinogen the entire thrombus was or low mortality risk could be preducted in 68 of these radioactive in 4 of 5 patients, whereas with longer time 70 patients. Of 18 hospital and convalescence deaths, 17 intervals only parts or none of the thrombus contained could be correctly predicted, with an overprediction of detectable radioactivity. The findings give further 18 of the 50 survivors. This prediction could be done evidence that thrombus formation in acute myocardial 3 to 8 hours after admission. The 34 patients with a infarction probably is a slow process and that the major previous AMI could also, relating CK maximum to age, part of the thrombus may form after the onset of be divided into two subgroups, one with 58 per cent necrosis. for at least 6 months (mean 134 months) had recurrent Three weeks after an AMI, VEBs were seen in 70 angina after coronaryarterybypass. Theywere compared patients-34 ofthem had uniform only, 22 multiform only, with the asymptomatic group to determine which prea further 11 had paired VEBs, and another 2 showed the and intra-operative factors are important in the recur-R/T phenomenon. One patient had ventricular tachy-rence of angina. There was no difference in the precardia. VEBs were found in 59 per cent of night and 50 operative age, sex, duration or grade of angina, mean per cent of day recordings. The occurrence of VEBs serum cholesterol, incidence of myocardial infarction, or was significantly associated with larger infarctions, rein-graft flow The maximum level in the preoperative farction, ventricular tachycardia, or ventricular fibrilla-exercise and the maximum pacing rate were higher in tion during the acute phase.
the asymptomatic group (P <0-01 and P <0 05, reTo date 79 patients have been followed for one year. spectively). Left ventricular end-diastolic pressure, left Ten have died, 4 instantaneously. Another patient had ventricular angiographic, and total coronary scores were circulatory standstill but was resuscitated. A further similar in the two groups, but there were fewer coronary 7 were not examined because of reinfarction. Sixty-one scores of 10 and 11 (of 12) in the angina group (P <0 025). patients were reinvestigated for arrhythmia. The in-
The angina-free group had more grafts (P <0.025), cidence of VEBs increased from 58 per cent to 77 per and more left ventricles were judged normal at operation cent in patients who had a primary infarction whereas (P <0.01). Scoring grafted vessels as zero, they had a those with initial reinfarction had an incidence of 83 lower coronary score after operation (P <0-01), and per cent on both occasions. more had zero scores (P <0.01). All postoperative myocardial infarcts occurred in the patients with angina.
We conclude that the degree of revascularization is the Procainamide and phenytoin: a comparison of most important factor in determining the outcome. two antiarrhythmic drugs
Patients with demonstrably good stress tolerance are Erling Karlsson and Jan Sievers more likely to be relieved of angina. The occurrence of Regions jukhuset, Linkoping clinical postoperative myocardial infarction has an adverse effect. In order further to evaluate procainamide and phenytoin, considering both efficacy and side-effects, some comparative studies on the two drugs have been performed. The Evaluation of early and long-term function of antiarrhythmic effects were studied in 81 patients with aortocoronary saphenous vein grafts suspected or proven myocardial infarction. Those M. Yacoub, E. Fawzy, M. Ahmed, H. Westbury, patients who developed ventricular arrhythmia requiring D. Nwafo, M. Bennett, and M. Towers treatment during the first 8 hours in hospital were Harefield Hospital, Middlesex UB9 6JH randoriv allocated to a procainamide or phenytoin group. T )posed therapeutic plasma levels were rapidly During the past 3 years, 180 patients (with 310 grafts) achieve_ by intravenous and oral loading doses. An underwent repeat angiography after aortocoronary electrocardiogram was continuously recorded during the saphenous vein bypass graft operations. This constitutes 24-hour trial and analysed minute by minute. During the 40 per cent of the total number of patients undergoing first 2 hours after initiation of therapy, a significantly this operation at Harefield Hospital and included routine higher frequency of therapeutic failure was found in the restudies as well as patients with residual or recurrent phenytoin group (23 of 35 patients) compared with the symptoms. procainamide group (13 of 39 patients). Also side-effects
The overall graft patency rate was 91 per cent while were more frequent in the phenytoin group. The haemo-96 per cent of the patients had 1 or more patent grafts.
dynamic effects of the two drugs, given intravenously The patency rate in patients studied during the first 3 during conventional cardiac catheterization on 19 months after operation was 96 per cent while in those patients with congenital heart defects, have also been studied 4 months to 4j years the patency rate was 82 per studied. With equipotent plasma concentrations of the cent. There was no difference in the patency rate of drugs phenytoin had the most pronounced negative grafts to different coronary vessels. Additional gas inotrophic effect. endarterectomy (performed in 25% of the cases), Thus, the results of these investigations show the diabetes, hypertension, previous infarcts, or venosclerosis affecting the saphenous vein did not seem to affect the less (group B). Other indices of poor left ventricular patency rate. There was no evidence of progressive function in group B included a low cardiac index with dilatation or narrowing of the grafts. Left ventricular raised left ventricular end-diastolic pressure. Group A function, assessed by ventriculography did not change consisted of 29 patients, with a mean age of 52 years, and in the majority of patients, though in some cases there group B of 21 patients, with a mean age of 55 years. was improvement in ejection fraction and pattern of left There were no operative deaths in either group and no ventricular contraction. There was no evidence of late deaths in group A. One patient in group B (4%) significant accelerated progress in the native vessel died late. The length of follow-up varied from 3 months disease.
to 51 years. Symptomatic improvement was observed It is concluded that aortocoronary saphenous vein in all patients in both groups. Ninety per cent of patients grafts continue to function satisfactorily for periods ofup in group A moved to Class I of New York Heart Associato 41 years. The courses were poorly correlated to aortic valvular At the University Hospital of Lund aortic valvular area, degree of regurgitation, left intraventricular surgery has been performed since 1970 using Bjorckpressures, heart enlargement, and electrocardiographic Shiley disc prosthesis inserted under local hypothermia abnormalities. Patients with a normal PWC attaining with the aid of 'Bretschneider's solution', making effective stroke volume index (SVI) above 50 ml/m2 and coronary perfusion unnecessary. This paper deals with cardiac index (CI) more than 71/min perm2onmaximal the first 50 patients operated in this way. The preload, had an unchanged course during 3 to 5 years, while operative mortality was 8 per cent (4 patients). A further those with SVI and CI below these limits deteriorated 8 patients died from a variety of causes during the next clinically and haemodynamically during the subsequent 6 months. 1 to 3 years. Patients with subnormal PWC and effective The paper comprises: (1) a brief description of the SVI around or below 40 m1um' on maximal load had a method used, and (2) a comparison between preoperative bad prognosis with further deterioration and even findings and results obtained one year postoperatively in sudden death (11 cases) within less than one year. Some 38 patients, including physical working capacity (PWC), younger patients with SVI exceeding 40ml/m2 were haemodynamics during maximal work load (cardiac improved, while others presented an unchanged course index, CI; stroke volume index, SVI; and intra-arterial or deteriorated in parallel to a reduction of SVI below blood pressures), electrocardiographic abnormalities, 40 ml/m2 on mimal load. and radiological heart size.
In sununary there was a significant increase of PWC, (group A), and those with an ejection fraction of 0-45 or years, whose diseased aortic valve was replaced by their group.bmj.com on August 29, 2017 -Published by http://heart.bmj.com/ Downloaded from own pulmonary valve (autograft) and a cadaveric aortic Prolonged hyperaldosteronism may be a factor in the homograft placed in the right outflow, have been production of cardiac cachexia and the loss of cellular followed for 3 to 8 years with haemodynamic studies. potassium cannot necessarily be replaced by supplements Of these, 65 had operation for lone or dominant aortic in this situation. regurgitation and 35 had severe stenosis. After operation Consideration should be given to possible surgical important aortic regurgitation occurred in 16, dating treatment before heart failure reaches this degree of from early postoperative weeks in the majority and in severity. patients operated on for serious aortic regurgitation. Re-operation (6%) constantly confirmed malpositioning of autograft. Acute valve failure occurred in one patient -the only patient in whom a frame-mount was used. Echocardlographic diagnosis of primitive Late mortality was low (5) and so was the incidence of ventricle bacterial endocarditis (3). There was no haemolysis J. Beardshaw, M. T. Upton, D. G. Gibson, and or gradients above 10 mmHg (13 kPa) across the auto-R. H. Anderson graft; neither was there progressive obstruction on either Brompton Hospital, London SW3 6HP side of the heart nor need for anticoagulants. There was a slight increase in aortic regurgitation in those in whom Recent morphological studies in our institute have it was present after operation after 5 years. Trivial dia-shown that the pathognomonic feature of 'primitive stolic murmurs occurred in 56 patients without evidence ventricle' (oonsidered by us to be a better term than any of important or increased pulmonary or aortic regurgita-of the synonyms 'single', 'common', or 'double inlet left' tion. Histology in the few autografts examined suggests ventricle) is absence of the posterior segment of the the presence of living cells in the valve up to five years interventricular septum. The anterior part of the septum after operation. In spite of the higher early mortality in may or may not be present. When present, it, together comparison with other forms of aortic valve replacement with a bulboventricular ridge, forms an anterior or and the added morbidity from the right-sided homo-bulboventricular septum. This feature enables the condigraft, the low incidence of late complications suggests tion to be classified into primitive ventricle with or withthis may be the best aortic valve replacement, parti-out an outlet chamber. While presence of this outlet cularly in the young patient.
chamber is of significance, and can be established angio- mode echocardiography enables presence or absence of this part of the septum to be elucidated. When the The availability of patent aldosterone antagonists has posterior septum is absent, the septal cusps of the raised the question of the incidence and importance of atrioventricular valves approximate each other during hyperaldosteronism in congestive heart failure. The de-diastole. In contrast, when the septum is present the velopment of a sensitive method for aldosterone, based typical bilaminar septal echoes are seen separating the on radio-immunoassay, has allowed us to study theplasma echoes from the valve septal cusps. levels of this hormone in patients with severe treated
We have found this technique of considerable value heart failure. The findings have been correlated with in distinguishing between the diagnoses of transposition plasma levels and total exchangeable sodium and with ventricular septal defect and primitive ventricle or potassium by radioisotope dilution methods: in some double outlet right ventricle and primitive ventricle. patients extracellular fluid volume was also measured In addition, the technique has enabled deformities of one as the sulphate space.
or other atrioventricular valve to be identified in primiTwenty-five patients were studied in a stable state on tive ventricle, again a matter of considerable importance unmodified optimal treatment, mostly while awaiting in determining future surgical management of the valve replacement.
anomaly. The plasma aldosterone was ten times the normal level in some patients. The changes were related to the severity of the heart failure, as judged by the right atrial pressure at cardiac catheterization (r=0-63), the fall in Value of echocardiography in diagosis of total exchangeable potassium (r=0.60), and the in-congetal mitral stenosis tensity of diuretic treatment measured as a daily dose Of N.-R. Lundstr8m frusemide (r=0.77). There was little relation to the Lasarettet, Lund plasma electrolyte changes.
Although aldosterone antagonists are useful to main-Ten patients with congenital mitral stenosis have been tain plasma potassium levels during intensive diuretic studied by conventional single element echocardiotherapy, the effect on tissue electrolytes is complex, graphy. The diagnosis was verified at operation or and may not be entirely beneficial. necropsy in 9 patients. One ofthe patients had an isolated congenital mitral stenosis. In the other patients this defect at the Hospital for Sick Children, Great Ormond lesion was combined with different congenital heart Street, London. Their weight ranged from 2X5 kg to malformations (coarctation of the aorta 6 patients, 65 kg (mean of 4-6 kg). The indication for surgery was ventricular septal defect, and/or persistent ductus intractable heart failure in spite of maximal medical arteriosus 3 patients). Three patients were operated upon support. An inadequate banding of the pulmonary artery with a mitral valvotomy together with a correction of the had been done in 7 of the infants before closure of the associated heart malformation. ventricular septal defect. All the patients had a left-to-
The first echocardiographic examination was in 5 right shunt greater than 2:1, pulmonary hypertension patients performed during the first year of life. The (Pp/Ps greater than 06), and normal pulmonary vascular deviations from normal in the echocardiogram consisted resistance. There were associated cardiac anomalies in of a reduced closing velocity of the anterior mitral 12 cases. Both the techniques of circulatory arrest, with leaflet during the rapid filling period in diastole and a deep hypothermia and conventional cardiopulmonary more or less reduced amplitude of opening movement bypass were used. The defects were closed through a of the anterior mitral leaflet in the beginning of diastole. right atriotomy or a right ventriculotomy. There were no In all patients it was possible to diagnose the mitral operative deaths and one late death which was not related stenosis by echocardiography and to separate those with to the cardiac disease. The ventricular septal defect rea severe degree of stenosis from those where the degree opened in 2 cases, one of which was reoperated successof stenosis was slight. A clearly reduced amplitude of fully. movement seems to indicate that it is not possible to Our current policy is to close the ventricular septal perform only a mitral valvotomy.
defects with large left-to-right shunts rather than to band the pulmonary artery when the infants fail to improve with medical treatment. Surface-induced profound hypothermia was used in 5 existed in 21 patients.
patients. There were no operative or late deaths. One In spite of the high incidence of associated lesions child had residual cerebral damage.
the prognosis was better than expected. Seventy-six
Clinical evaluation with a follow-up period of 3 months patients were alive at the end of the study, no one being to 4 years (mean 23 months) showed evidence of good critically ill. No death occurred among the patients with correction of the lesion in all but 1 patient who has the intact ventricular septum. Patients with pulmonary signs of residual moderate mitral regurgitation. stenosis as a group developed symptoms later, were less It is concluded that conservation of the valve is handicapped, and had a better prognosis than those possible in the majority of infants and children with without a pulmonary stenosis. One-third of the patients severe mitral regurgitation. The early and late results of had dysrhythmias. Eight patients had a 3rd degree this procedure have been encouraging. AV block. Auscultatory findings were not very helpful when diagnosing C-TGA. Forty-seven patients had a single second sound; ofthese, 37 had pulmonary stenosis. In 60 Repair of ventricular septal defects in infancy per cent of the patients, where information was available, J. F. N. Taylor, M. de Leval, and J. Stark the second sound was reported to be of normal intensity.
The Hospital for Sick Children, London WC1N 3JH Our surgical experience is documented and discussed. Palliative procedures were done with successful results May 1971 and March 1975, 31 infants under 1 and low mortality. Totally corrective procedures were year of age underwent closure of a ventricular septal performed in 9 patients with 4 deaths. Association of secundum atrial septal defect were determined in eight healthy volunteers before and with abnormalities of atrioventricular after hard physical training. The duration and amplitude conduction or left axis deviation: a new of the MAP increased in seven individuals after training. syndrome ERP showed no consistent changes. One possible R. Emanuel, K. O'Brien, J. Somerville, K. Jefferson, explanation for the findings is an accumulation of and M. Hegde intracellular potassium. The duration of the MAP was National Heart Hospital, London WIM 8BA and well correlated to maximal heart rate. The Middlesex Hospital, London WIN 8AA A genetic analysis was made of 10 families in which the Management of paroxysmal supraventricular propositi had a secundum atrial septal defect associated tachycardla using a scanning pacing system with abnormal atrioventricular conduction (first, second, R. A. J. Spurrell and E. Sowton or third degree heart block) or unexplained left axis St. Bartholomew's Hospital, London EClA 7BE and deviation, or a combination of these conduction dis-Guy's Hospital, London SE1 9RT turbances. Diagnostic information was available on 51 (81%) of the 63 first degree relatives.
Between
Programmed stimulation of the heart has shown that a Three of the families appeared to be examples of a re-entry process is commonly the mechanism of supranew syndrome which, with variable expression, was ventricular tachycardias. Under these circumstances it is inherited as a non sex-linked autosomal dominant. The usually possible to terminate the tachycardia by suitably main features were a secundum atrial septal defect, timed premature beats. However, it has been found in disease of the conducting tissue, which in some cases any one patient that the point at which premature beats was progressive, unexplained left axis deviation, and un-can terminate a tachycardia varies over 20 to 30 ms. expected death. These families did not appear to be This means that premature beats with preset coupling examples of the Holt Oram syndrome for the upper times cannot be relied on consistently to terminate an limbs were clinically and radiologically normal in the 19 attack. A pacing system has, therefore, been developed members examined.
which is automatically activated when tachycardia ocThe importance of recognizing this syndrome is the curs and induces single or double atrial or ventricular occurrence of progressive disease of the conducting premature stimuli with a preset coupling time. The first tissue and the risk of sudden death.
stimulus occurs within the refractory period of the In the remaining 7 families there was only one stimulated chamber, then one second later a second affected first degree relative out of 39 examined. He was stimulus is induced but is delayed by 5 ms. Five millithe son of one of the propositi and had paroxysmal second increments in delay occur every second until coronary sinus rhythm with an intact atrial septum. 100 ms has been scanned. 
Sahlgrenska sjukjuset Goteborg
The unyielding poorly contracting and slowly filling a left ventricle explains the low stroke output and hypo-Conventional therapy in congestive cardiomyopathy has tension. The left ventricular angiogram showed normal failed to change the final outcome of the disease. The contours but coarsened trabeculation and prominent treatment has been so unsatisfactory that cardiac transpapillary muscles. plantation might be considered in desperate cases. In a Both the functional defect and the angiographic ap-recent study immediate relief of ischaemic chest pain was pearance are unique to amyloid and differ from the reported when beta-blocking agents were given to dysfunction caused by other known disorders of the patients with acute myocardial infarction. In some myocardium, the generalized systolic impairment of patients with high heart rate the injection of betadilated cardiomyopathy, the focal faults caused by blockade was followed by disappearance of the signs of coronary artery disease and the diastolic abnormalities left-sided backward heart failure. of hypertrophic cardiomyopathy, restrictive cardioIn the present study adrenergic beta-blocking agents myopathy, and constrictive pericarditis.
were, therefore, given to seven patients with advanced congestive cardiomyopathy who had tachycardia at Viscous properties of cat myocardium rest (98+13 beats/min). The patients were on beta-M. M. Noble adrenergic receptor blockade for 2 to 12 months (av. Midhurst Medical Research Institute, Midhurst, 5-4 months). One patient was given alprenolol, 50 mg Sussex GU29 OBL twice daily, and the other patients were given practolol, 50-400 mg twice daily. Virus infection was seen in six The measurement of ventricular diastolic compliance is of the patients before the onset of symptoms of cardiac complicated b' the presence of viscous properties. disease. All patients were in steady state or were pro-However, quantitative assessment of these properties gressively deteriorating at the start of beta-adrenergic has not been made. In order to approach this problem, receptor blockade. Conventional treatment with digitalis cat papillary muscles contracting isometrically at and diuretics was unaltered or reduced during treatment 15/min at 26°C were stretched at different velocities with beta-blocking agents. A striking improvement was during diastole. At a given length there was no excess seen in their clinical condition shortly after administra-of force above that defined by the static force-length tion of the drugs. Chronic treatment resulted in an in-curve until velocity of stretch exceeded one muscle crease in physical working capacity and a reduction of length/second. At greater velocities of stretch there was heart size. an increase of force with increasing velocity of stretch Noninvasive investigations including phonocardio-denoting viscous resistance to stretch. This viscous gram, cartoid pulse curve, apex cardiogram, and echo-resistance to stretch increased with muscle length. At a cardiogram showed improved ventricular function in all given muscle length potentiation of contractile state by paired pulse stimulation caused a change in the diastolic blcases. Thapents stud indites theat adreonegica besta force length curve but no apparent change in viscous blocking agents can improve heart function i at least resistance to stretch, ie there was no apparent relation some patients with congestive cardiomyopathy Further-between viscous resistance to stretch and contractile more, it is suggested that the presence of catecholamines state or the length of the 'series viscous element'. may be an important factor for the development of this These results would lead one to expect viscous resistance disease, as has been shown in animal experiments. to stretch during rapid filling of the intact left ventricle.
